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Abstract
Objective:  Most studies published in the literature report on the results of tubularized incised plate ure-
throplasty (TIPU) for hypospadias repair in children. Hence, the objective of this study was to evaluate the
results of TIPU repair in adults.
Patients  and  methods: The records of 60 adult patients with primary hypospadias treated with TIPU between
April 2009 and May 2012 were reviewed. All the procedures were done by the same surgeon under sim-
ilar conditions and using the same kind of instruments and suture material. On clinical examination, the
meatal location, as well as the presence/absence of chordee and penile torsion was assessed. The quality
of the spongiosum and the width of the urethral plate were evaluated intraoperatively. The postoperative
complications and results were recorded and the data were analyzed.
Results:  The patients’ age ranged from 16 to 27 years with a mean of 21 years. Out of the 60 cases, 43 (72%)
had distal penile, 7 (11%) mid-penile and 10 (17%) proximal hypospadias. Penile torsion was present in 10
(17%) cases with 80% having a torsion ≤45◦ and 20% having a torsion of 45–90◦. Ventral chordee ranging
from 30◦ to 90◦ was present in 14 (23%) cases. Chordee correction was possible by penile de-gloving in 4nd 2 with mid-penile hypospadias), by further mobilization of the urethral
sum in 3 (21%) and by proximal urethral mobilization in another 6 (42%)
adias. One (7%) patient also required tunica albuginea plication. The urethral
verage in 26 (43%) and narrow in 12 (20%) patients. Fifty percent of the
l plate developed complications, compared to 15% of the patients whose(29%) patients (2 with distal a
plate with the corpus spongio
patients with proximal hyposp
plate was wide in 22 (37%), a
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urethral plate had an average width and none of the patients with a wide urethral plate. The spongiosum
was well developed in 38 (63%) patients, while in 11 (18%) patients each the spongiosum was moderately
and poorly developed. The complication rates were significantly higher (55%) in patients with a poorly
developed spongiosum as compared to those with a well-developed spongiosum. The overall complication
rate was 17% including fistula in 10% of the patients (2 patients with mid-penile and 4 patients with proximal
hypospadias). Meatal stenosis was found in 4 patients with distal hypospadias (7%) who responded well to
meatal dilatation. The fistula cases required surgical repair with a success rate of 100%. Mean hospitalization
and follow-up were 9 days and 6–24 (median 37) months, respectively.
Conclusions:  Complications encountered in the present study were urethral fistula and meatal stenosis with a
higher incidence in patients with proximal hypospadias than reported in the literature. The important factors
for the outcome of TIPU were the severity of hypospadias, the degree of curvature and the development of
the spongiosum and urethral plate. Proximal hypospadias with a poor urethral plate and severe curvature in
adults is not suitable for TIPU. In such cases, single-stage flap urethroplasty or two-stage buccal mucosal
urethroplasty should be considered instead.
© 2016 Pan African Urological Surgeons’ Association. Production and hosting by Elsevier B.V. All rights reserved.
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sum were mobilized in all cases. Penile de-gloving was done in casesIntroduction
Tubularized incised plate urethroplasty (TIPU) is most commonly
used for primary and re-do repair of distal, but also increasingly
of proximal hypospadias in adults with good results [1,2]. Age is
one of the important variables determining the outcome of surgical
repair. The American Academy of Pediatrics recommends operating
hypospadias at the age of 6–12 months [3]. In developed countries,
children are taken to the hospital at a pediatric age suitable for
surgery. However in developing countries, home births are still com-
monplace, mostly with the parents lacking awareness of congenital
anomalies. Illiteracy and ignorance are among the most important
reasons why patients with hypospadias present late to the hospi-
tal, mostly after the age of 2, and a significant number even in late
childhood or as adults [4]. The few retrospective studies in the liter-
ature on the outcome of hypospadias repair in adults report a higher
complication rate in older patients as compared to pediatric patients
[5–7]. Adult hypospadias patients have been found to have erectile
problems, a clearly increased susceptibility to infection, decreased
vascularity, and wound healing problems, leading to further compli-
cations. There are no prospective studies on the outcome of TIPU
in adults. Thus, the purpose of this study was to evaluate the results
of TIPU repair in adults with reference to complications and the
factors affecting the results.
Patients  and  methods
The records of 60 adult patients subjected to TIPU repair for
hypospadias between April 2009 and May 2012 were reviewed.
Only patients above the age of 16 with primary hypospadias who
attended four follow-up visits after the intervention were included
in the study. Care was also taken to select patients with the same
socioeconomic background. Patients with secondary hypospadias
and patients in whom a transection of the urethral plate had been
done were excluded.
On clinical examination, the meatal location, as well as the pres-
ence/absence of chordee and penile torsion was assessed. The
quality of the spongiosum and the width of the urethral plate were
evaluated intraoperatively.
w
che quality of the spongiosum was classified as follows:
. Poorly developed: Thin spongiosum with decreased vascularity.
After tubularization, the diameter of the neourethra covered by
the spongiosum was smaller than that of the proximal healthy
urethra.
. Moderately developed: Spongiosum with average thickness and
vascularity. After tubularization, the diameter of the neourethra
covered by the spongiosum was almost equal to that of the prox-
imal healthy urethra.
. Well developed: Robust, thick spongiosum with good vascular-
ity. After tubularization, the diameter of the neourethra covered
by the spongiosum was greater than that of the proximal healthy
urethra [8,9].
e did not find any generally accepted objective criteria to define the
ormal width of the urethral plate. When the urethral plate could be
ubularized easily without incision (on the largest catheter accepted
y the normal proximal urethra), it was considered to be wide. When
t required a superficial incision for this purpose, it was considered
o be average, and when it required a deep incision of the plate, then
t was considered to be narrow [8,9].
he degree of ventral curvature and torsion was also re-assessed
ntraoperatively before penile de-gloving. All patients included in
he study were operated by the same surgeon under similar condi-
ions and using the same kind of instruments and suture material.
urgical  technique
 V-shaped incision was chosen in cases without chordee or torsion
equiring preputioplasty. In the remaining patients, an incision in
nverted U-shape encircling the meatus up to the corona (preserving
he urethral plate) was done and then continued circumferentially
round the corona. Later on, the urethral plate and corpus spongio-ith ventral curvature and/or penile torsion. The Gitte’s test (intra-
orporeal saline injection and simulated erection) was performed
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TFigure  1  Steps for chordee correction.
o assess chordee correction after penile de-gloving. Following cre-
tion of a plane of dissection just proximal to the meatus, the urethral
late with the corpus spongiosum was mobilized. Care was taken
ot to damage the corpus spongiosum or corpus cavernosum while
issecting the urethral plate. In case of a persisting curvature, prox-
mal urethral mobilization was carried out up to the bulbar urethra.
hen the chordee still persisted, a single-stitch dorsal plication
as done. Glanular chordee was corrected by mobilizing the ure-
hral plate into the glans. The final chordee correction was checked
sing the Gittes test [4]. The same technique reported in previous
tudies [4,10] was used to correct torsion (Fig. 1). For tubulariza-
ion of the urethral plate (with or without deep incision through
he spongiosum) in the midline, 7/0 PDS sutures were used, irre-
pective of the patient’s age. Spongioplasty and glanuloplasty were
one using 6/0 Vicryl interrupted sutures to complete urethroplasty.
n 8–10 Fr urethral catheter (depending on the patient’s age) was
eft in situ. Preputioplasty was done in selected cases where the
arents/patients demanded it, and care was taken to provide an ade-
uate size of the prepuce. A pressure dressing was applied in all
ases. The administration of anti-erotic estrogen (lynoestrol, 5 mg,
ne tablet three times a day) was started a week prior to surgery
nd continued for two weeks postoperatively, while alprazolam
.5 mg once at bedtime) was given postoperatively and continued
or two weeks. Second-generation cephalosporins (ceftriazone 1 g)
as applied intravenously just prior to surgery, and oral administra-
ion of cefexime 200 mg (one tablet twice daily) was continued for 2
eeks postoperatively. All patients also received anti-inflammatory
rugs (brufen and paracetamol one tablet three times a day) for 7
ays postoperatively.
he urethral catheter was removed on postoperative days 8–12.
he patients were seen for follow-up 1 month, 3 months, 6 months,
½ years and 2 years after the operation. During their follow-up
isits they were interviewed about the quality of their urine stream,
he presence or absence of a fistula, urinary symptoms, erection and
exual function. Meatal calibration was done during the follow-up
isit one month after the procedure. When the meatus was found to
e narrow, this was recorded and meatal calibration was repeatedly
one for up to 6 months. When meatal stenosis persisted beyond
 months, it was recorded as non-responding to meatal dilatation.
ost-operative complications and results including sexual function
(
[
h
hA. Bhat et al.
ere recorded. The data were analyzed using Student’s t-test with
 < 0.05 considered to be statistically significant.
esults
he patients’ age ranged from 16 to 27 years with a mean of 21 years.
ut of the 60 cases, 43 (72%) had distal penile, 7 (11%) mid-penile
nd 10 (17%) proximal hypospadias. The complication rate was
ignificantly higher (43%) in patients with proximal hypospadias as
ompared to those with distal hypospadias (9.3%) (Fig. 2a).
enile torsion was present in 10 (17%) cases with 80% having a mild
orsion ≤45◦ and 20% a moderate torsion of 45–90◦. Nine (90%)
f these ten cases had distal and one (10%) mid-penile hypospa-
ias. The torsion was corrected by penile de-gloving in 80% and
y mobilization of the urethral plate with the corpus spongiosum in
0% of the cases. The severity of penile torsion was not correlated
ith complications.
entral chordee ranging from 30◦ to 90◦ was present in 14 (23%)
ases. Chordee correction was possible by penile de-gloving in 4
29%) patients (2 with distal and 2 with mid-penile hypospadias),
y further mobilization of the urethral plate with the corpus spongio-
um in 3 (21%) patients with proximal hypospadias and by proximal
rethral mobilization in another 6 (42%) patients with proximal
ypospadias. One (7%) patient also required tunica albuginea pli-
ation. Ventral curvature affected the outcome of surgery. Patients
ith severe curvature, even those with distal hypospadias, developed
omplications (Fig. 2b).
he urethral plate was wide in 22 (37%), average in 26 (43%) and
arrow in 12 (20%) patients. Fifty percent of the patients with a
arrow urethral plate developed complications, compared to 15%
f the patients whose urethral plate had an average width and none
f the patients with a wide urethral plate (Fig. 2c).
he spongiosum was well developed in 38 (63%) patients, while
1 (18%) patients each had a moderate and poorly developed spon-
iosum. The complication rates were significantly higher (55%) in
atients with a poorly developed spongiosum as compared to those
ith a well-developed spongiosum (Fig. 2d). Preputioplasty was
one in 30 (50%) patients 8 (13%) of whom developed mild preputial
dema which did not affect the repair and subsided spontaneously.
ifty-eight patients (97%) were evaluated for their sexual function;
 patients did not consent to this assessment. Of 38 (66%) patients
aving sexual contact (48% were married and 22% fathered chil-
ren), 34 (59%) were able to ejaculate into their partner’s vagina
ith adequate sexual performance and satisfaction of both partners.
our patients (7%) (1 proximal penile, 2 coronal, 1 penoscrotal) with
mall penises were not satisfied. However, all were able to maintain
 good penile erection postoperatively.
ean hospitalization was 8–10 days. Mean follow-up was 6–24
onths with a median of 37 months.
he overall complication rate was 16.6% including fistula in 10%
2 patients with mid-penile and 4 with proximal hypospadias)
11]. Meatal stenosis was encountered in 6.6% (4 cases with distal
ypospadias) [11]. Two of the patients with fistula due to proximal
ypospadias also had strictures. Fistula closure was the procedure
Tubularized incised plate urethroplasty in adult hypospadias patients 89
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aFigure  2  (a) Correlation between complications and the type of h
(c) Correlation between complications and the width of the urethral 
spongiosum.
of choice in patients with fistula alone. The fistulae with stricture
were repaired with dorsal buccal graft urethroplasty in one and onlay
flap urethroplasty in the other patient, with a success rate of 100%
after re-do surgery. All cases of meatal stenosis responded to meatal
dilation, however, three of them required monthly calibration for 4
months and one required repeated calibration for 6 months.
Discussion
Currently, the American Academy of Pediatrics recommends per-
forming primary hypospadias repair at the age of 6–12 months
based on a review of psychological, anesthetic and surgical fac-
tors [3]. However in developing countries, illiteracy and ignorance
are among the most important reasons why patients with hypospa-
dias present late to the hospital, mostly after the age of 2, and a
significant number even in late childhood or as adults [4]. The
mean age in this study was 21 years. This older age at presenta-
tion can be explained by the fact that parents in our environment
are still ignorant about the importance of this painless and non-life
threatening condition. When the young men become independent in
their decision-making or plan to get married, they usually wish to
have the defect repaired [12]. When comparing adult hypospadias
patients with a young patient population at our institute, the compli-
cation rates were 17% vs. 4% (unpublished data), thus constituting a
clinically significant difference. Several other authors also recorded
higher complication rates in adult patients after hypospadias repair.
Dodson et al. retrospectively reviewed 31 patients who underwent
primary hypospadias repair after the age of 10 years. They reported
fistula formation in 32%, stricture in 13%, hematoma in 6% and
V
r
o
uadias. (b) Correlation between complications and ventral curvature.
. (d) Correlation between complications and the development of the
ailure of repair in 3% of the cases [13]. In another retrospective
tudy of 42 adult patients, Hensle et al. reported a complication
ate of 52% [5]. Nuininga et al. observed a 54% long-term com-
lication rate in 126 patients who underwent primary hypospadias
epair at a mean age of 7 years (range 1–14) [7]. Adult hypospadias
atients have been reported to have problems of nocturnal and day-
ime erections more frequently than children. They have also shown
 clearly increased susceptibility to infection, decreased vascularity,
nd wound healing disorders, leading to more complications [7]. On
he other hand, there are authors who do not consider age to be an
ndependent factor for adverse results [14].
n the present study, the severity of hypospadias correlated with
he complication rate. 40% of the patients with proximal hypospa-
ias developed complications, compared to 29% of the patients with
id-penile and 9% of the patients with distal hypospadias. The com-
lication rates reported by Snodgrass vary from 19% to 60% (mean
2%) in patients with proximal hypospadias compared to 0–24%
mean 9%) in patients with distal hypospadias [3].
he fact that the complication rate in adults with proximal hypospa-
ias reported by Bhat was 40% compared to 12% in younger patients
hows that the severity of hypospadias combined with older age
ffects the results even more adversely [4].entral penile curvature is also associated with higher complication
ates [15]. In the present study, penile curvature was seen in 23%
f the cases, 93% of which were corrected by mobilization of the
rethral plate and urethra. An additional dorsal plication was only
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ecessary in 7%. The technique of mobilization of the urethral plate
nd proximal urethral mobilization has been used by other authors
ith variable results [3,4].
ur study included 14 patients with varying degrees of chordee. Of
hese, 1/4 (25%) patients with mild and 5/10 (70%) patients with
oderate to severe chordee developed complications.
enile torsion was present in 10 (17%) cases. Eight of them (seven
istal, one mid penile) had a torsion ≤45◦ and 2 (both distal) had a
5–90◦ torque which, however, did not affect the results of repair.
reputioplasty was performed in 50% of the patients, and none of
hem had a preputial narrowing after preputioplasty. Preputioplasty
id not have any effect on the complication rate in our series, which
hows that preputioplasty as such does not increase the complica-
ion rate when done in selected patients [6,15–19]. The decision on
oreskin reconstruction depends on the patients’ preference and may
e considered for better cosmetic results, while the surgical aim of
epairing congenital anomalies is the restoration of a normal or near
ormal anatomy.
pongioplasty has been used by many authors, as a poor condition of
he spongiosum is definitely correlated with complications [10,14].
n our series 6/10 (60%) patients with a poorly developed spon-
iosum developed complications. Assessing the development of a
ivergent spongiosum was a significant factor as the results were
ery poor in patients with a poorly developed spongiosum. We only
erformed spongioplasty as a water-proof layer without addition
f a dorsal dartos, while other authors used the tunica vaginalis to
educe the complications in proximal hypospadias [20]. Since the
esults were poor in patients with a poorly developed spongiosum,
e recommend using additional dorsal dartos or tunica vaginalis to
revent complications.
he assessment of the width, quality and depth of the urethral plate
nd their impact on the overall result of TIPU is still a matter of con-
roversy. Some authors consider a plate <8 mm as narrow [21,22]. As
t seems illogical to us to assume a fixed width of the urethral plate
or all patients, we took the caliber of the patient’s native normal
rethra as a reference. The width of the urethral plate also signifi-
antly affected our results: 50% of the patients with a narrow urethral
late, compared to 15% of the patients with an average urethral plate
nd none of the patients with a wide urethral plate, developed com-
lications. The correlation of the width of the urethral plate with
omplications has also been reported by others [22–24]. Senkul
t al. [25] managed their patients with primary TIP repair without
ny complications. Their results suggest that an intact urethral plate
s associated with good results, even in adults.
he main complications encountered in the present study were ure-
hral fistula (10%) and meatal stenosis (7%). Stricture and meatal
tenosis increase the risk of fistula formation. Thus, creating a larger
eatus by meatal calibration can decrease the risk of meatal stenosis
s well as fistula. High complication rates in patients with proximal
ypospadias (43%), a narrow urethral plate (50%) and a poorly
eveloped spongiosum (55%) suggest that TIPU is not suitable
n such cases. They should rather be managed with single-stage
ap urethroplasty or two-stage buccal mucosal urethroplasty. The
trength of our study is that it is a prospective study where all patients
ere of a similar socioeconomic background and were operated by
 single surgeon using similar surgical techniques, instruments andA. Bhat et al.
uture material. The follow-up period of 6 months to 2 years with a
ean of 18 months is adequate. The results of our study are within
n acceptable range as compared to other studies worldwide. The
eakness of our study is the small number of cases. Therefore a
arger database is required for more representative results.
onclusions
he complication rate of adult hypospadias repair in this series was
igher than that reported in the literature with urethral fistula and
tricture formation being the most commonly encountered compli-
ations. The important factors determining the outcome of TIPU
epair were the severity of hypospadias, the degree of curvature and
he condition of the spongiosum and the urethral plate. These vari-
bles should be meticulously noted prior to hypospadias repair, as
hey may help the surgeon choose a repair procedure other than
IPU, if necessary, or give him the chance to refer the patient to a
ifferent center. The patients should be counseled beforehand about
he likely outcome of surgery. TIPU is not suitable for adult patients
ith proximal hypospadias, a poor urethral plate and severe cur-
ature. In such cases, single-stage flap urethroplasty or two-stage
uccal mucosal urethroplasty should be considered instead.
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